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(54) ORIENTED FERROELECTRIC THIN FILM DEVICE 
(57)Abstract: 

PURPOSE: To facilitate the oriented growth of a ferroelectric 
thin film on a semiconductor single crystal substrate by a 
method wherein a double-layer structure composed of a buffer 
thin film and a metal thin film is formed on the semiconductor 
single crystal substrate. 

CONSTITUTION: An epitaxial layer is formed on a GaAs 
substrate 1 (zinc blend structure) by an excimer laser deposition 
method wherein the excimer laser is applied to a target surface. 
Metal Mg is employed as target material. 02 is introduced during 
a film forming process and oxidize Mg to form an MgO thin film 2 
(NaCI structure). An n-type GaAs wafer is employed as the 
GaAs substrate 1. After the wafer is washed with solvent, the 
wafer is etched with H2S04 system solution. After the wafer is 
rinsed with deionized water and ethanol, the wafer is subjected 
to spin drying with ethanol under a nitrogen gas flow. Then a Pt 
thin film 3 (face-centered cubic structure) is built up on the 
MgO thin film 2 by epitaxial growth. Further, a PbTi03 thin film 4 
(perovskite structure) is formed on the Pt thin film 3 by oriented 
growth. This double-layer structure helps the epitaxial growth of 

the ferroelectric thin film and, further, as it functions as a diffusion barrier, the oriented growth of the 
ferroelectric thin film on the substrate can be realized. 
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